Abstract
Introduction
Cholesteatomas can arise in the skin, breast, kidney, central nervous system, and the cranium. Cranial sites have included the temporal bone, orbit, mandible and, in rare cases, the paranasal sinuses. [1] [2] [3] [4] [5] [6] [7] [8] When paranasal sinus involvement has occurred, the most common sites of origin have been the frontal sinus and the ethmoid sinus. 4 In a review of the literature published in 1991, Hartman and Stankiewicz found only 20 reported cases of cholesteatoma of any paranasal sinuses. 3 A review of the English-language literature by Hansen et al in 2007 documented only 13 reported cases of cholesteatoma of the frontal sinus, including a new case that they reported. 7 Involvement of the maxillary sinus has been exceedingly rare. Th e fi rst case of a cholesteatoma of the maxillary sinus was reported by Hutcheon in 1941. 1 A literature review by Storper and Newman in 1992 found 10 previously reported cases of a maxillary sinus cholesteatoma, and the authors added 1 case of their own. . Maxillary sinus cholesteatoma has been more common in females than males and in younger patients. 2, [4] [5] [6] 8 In this article, the author describes a case of cholesteatoma of the maxillary and ethmoid sinuses.
Case report
A 10-year-old boy presented with a 6-month history of left -sided nasal obstruction accompanied by a scanty, frequently recurrent, foul-smelling nasal discharge. Two months earlier, the nasal obstruction had progressed from partial to total. Th e patient's history was significant for cleft lip and cleft palate surgery when he was 2 years old. Surgical scars were present over the lip and on the palate.
Physical examination and anterior rhinoscopy revealed that a whitish, friable mass had completely fi lled the left nasal cavity (fi gure 1). Computed tomography (CT) demonstrated a soft -tissue mass that extended from the nasal cavity to the maxillary and ethmoid sinuses and eroded the lamina papyracea; a bony defect was seen in the fl oor of the left nasal cavity (fi gure 2). A biopsy of the mass was obtained, and the histopathologic picture was suggestive of a cholesteatoma.
In view of the patient's young age, a more conservative surgical procedure was chosen. With the boy under general anesthesia, the mass was carefully removed from the accessible areas of the nasal cavity with a nasal endoscope. An intranasal antrostomy was then performed to facilitate drainage from the maxillary sinus.
Th e patient's postoperative period was uneventful.
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erosion by cholesteatomas have highlighted the role of cytokines such as tumor necrosis factor alpha. Th is cytokine is believed to act directly on the bone; it may also act indirectly by stimulating the release of proteolytic enzymes. 5, 17 However, such studies have been conducted only on temporal bone cholesteatomas; it is not known whether these mechanisms apply to cholesteatomas in the paranasal sinuses or elsewhere, and further study is required. 5, 7 Histopathologic examination of the removed tissue confi rmed the diagnosis of a cholesteatoma (fi gure 3). Six months later, the patient was free of symptoms, and an endoscopic examination did not detect any signs of recurrence.
Discussion
Cholesteatoma of the paranasal sinuses occurs when the normal respiratory epithelium is replaced by hyperkeratotic squamous epithelium. Th is results in the formation of a matrix of lamellar sheets of keratin that eventually becomes a mass in a confi ned space. 2, 3, 6, 8 Th e pathogenesis of cholesteatoma has been debated for more than 150 years, [9] [10] [11] [12] [13] but no consensus has been reached. Th e most recent theory was proposed by Gordon in 2007. 13 He suggested that cholesteatoma is "a misdirected attempt to seal off a fi stulous tract, " and that it should be specifi cally investigated in future cases of cholesteatoma in any part of the body, including the ear.
In the present case, the patient had previously undergone cleft lip and palate surgery. Th is indicates that its etiology can be explained by the "implantation theory" proposed by Ewing in 1928. 12 According to this theory, viable epidermal cells are implanted into the paranasal sinuses during surgery (or trauma). As the epithelium continues to desquamate, an expanding, destructive cyst forms. 8, 14 During expansion, the cholesteatoma exerts an erosive eff ect on the bone, which is caused by the release of a number of proteolytic enzymes. In the temporal bone, enzymes such as peptidase, nonspecifi c esterase, and metalloproteinase are produced at the squamoepithelial and subepithelial levels. 4, 15, 16 Also, studies of bone Th e presenting symptoms of paranasal sinus cholesteatoma are determined by the anatomic relationships of the sinus, including the orbit and nasal cavity. 2 In maxillary sinus cholesteatoma, patients may present with nasal obstruction and rhinorrhea (as did our patient), as well as headache, cheek pain, and/or buccal swelling. 6 Patients with frontal sinus cholesteatoma usually present with facial pain, frontal headache, and frontal, orbital, and nasal swelling. 14 Th ere are no consensus guidelines on the proper treatment of sinonasal cholesteatoma, although most authors recommend a Caldwell-Luc operation for maxillary sinus lesions. 2, 6, 8 In the present case, removal of the mass was achieved endoscopically. Th is procedure resulted in an involution of the disease clinically. Th is case was managed successfully by adhering to the principles of functional endoscopic sinus surgery and sinus aeration. For frontal sinus cholesteatoma, an external approach through a brow or a coronal incision is recommended; obliteration of the frontal sinus is rarely necessary. 7 Th e walls of a cholesteatoma should be removed to stop further erosion of the surrounding structure and to prevent recurrence. 8, 14 An incomplete removal of a maxillary sinus mass has been reported, but there have been no reports of maxillary sinus recurrence. 5 A late recurrence of a frontal sinus cholesteatoma has been described in the literature. 18 
